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111® impM iwimwi ©f fcae«l®a  ^ ia th» fitM «f ®l»rt.slfepy ia 
the 'pi@t tm tea ia tiiwiMftimftiit f®i» 0@liegt 
staa i^BtttiS* A ftt tte a^nira sihiiAste '^ Iwrtbodks vlt# 
liiiia ftoOJj® nith 'tt# fi«Ai teiag "fcli®*® isii«i«ii rwtal® tM% aot 
«»alf te «®«l @f th# #»rll®r mttriiil bean r«taia*4  ^ ibat ia i^ti©a 
a mat awnat Qf mm int^ eiwmtim hm Imn siM* i^ ortamtDlI^ -f tk« 
^mjmk^nsim mi %M mmwm  ^ @«il®g« st«A«at m% fetft pa««, »i1  ^
ffemth &i- mtmiMl ia eiaiwlsti^  t«a:%g. t& faei, with pm»mt iay 
t«»tat@i«s tm mil t® ftti®ai #93dL«gt it i® itatotfal if awrag® 
stoi^ at fwai«t«® t# tli# gtmi»at @f ptriciio 
•&§ sitwiti@a i# mt #0 eilMwl i» *k#i^  ©#»•«# 
with iiff®ria® #f iattaaity «f iiffiwilty «# ®ff#rei for 
sti^ at® «ithi iiff«r#at dfe|«0tiws* wMtr® oalj &m mwtam 
it '^ «¥ii)^  fof all »tai#at«* ««rtiia  ^peefeltai auria#* Tl»»s pr©b3l«»» 
«« s«i«b&t iwjstesM hf tli« e©at®ii®wiM« &t stsia®»t8 li® 
Itov® i»i om^m9 is MgJi »ehd  ^ €&«id#try @<»p#tiag nAtfe tttow wh© 
aara - »fiaili«f witli tfe« fi«M« Swtll 1, e©siiti®a m^mJJLf 
wsttX'^  ia » Myf# wab#r ®f 1®» t® faili* grmd#® twiag th# fij»t 
%mm ®f th® e«ja?B«f i^»ti«larly wli»a tli« -mwm® is ©mOmimA at a 
l«wl ia kmplm with a»»is of »ei»a«* 
atp-^ fttiea ©f it^ ioits *h» la-w hsA Mgh sete®l «toii®t«y 
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to hts%wma s® mmwmi' r«©(^ aia®i tssts 
aM gfgt®®# ft©»« mlmmt AiA mmm^t Hghtat tte« 
narMw 0«Te2atteWf my h® ftio©«st»i imt  ^
ft® mmm t«®ti tetiag i®sig®Ki 
pRlBM i^y tm e®iaj«» stsaiaa  ^ wi^ ' atasmr® mrm 
®f ffictora present In ®©h©l»i!ti« pMtM tfcaa 
4ii t«8(ts. 
Ooll#g® iiMstpuctwB Mty 'b# taWUlg«M# 
tt«t result® to aastst tl«« i» iowtvia® at tint 
pndits anai'M to 
|« @@llege maim me  ^ li» teased lapta mwm» mem* 
' itetiom %hieh tee« r«» 
lsM.oiiiM.p with iatelliiiim %km ms thm 
ft *IPS a^@e 
it fMai a gmmel ap^sMist ttet kigit aetel. gr«&@ mmt&gm 
pwfii«i « meewate m 5i«is«f0 «s ©•&« sii^ ii 
wilwlftg bal p3P€rfiiiisg-g t^i|^  e<lrr«lsitlo.iis mm 
mstm eHmtim* 'ttt# test mm Ci) m iat#llig«ae« t#at, 
Ct) a- iifthiiiPiwiat -testf «tai • III higi it&sol iffftanitg#®* ffe# ' 
oiiiMi 0«r«3AtiaM tm mmk- emMmM,9m &• feeliirw®/1© Iss feet««®tt 
&dA ' 8s'$w6wi@sto iM^b SI^ IMX itec^yi tsnwt 
piteMetim. mimAlmm fm »r#at«st 
'irmt esaflltw®# is ti# as« iif iAotl awagis la 
ilati^  aae-ees# !«• mt ali» . Sm®3, sjai i.t th« 
®f fitaa»|rl'«maij6, i&mA a1»iig ®€»®lati©iis l>@ti»«a 
mMmm%im eafcma©# mmm- aai p#irffflwam©« in ehwai®^# 
*»M*. p. If. • 
fw«& mA Otelji Mm Skmmm* Se^mtlm aai P«r* 
fmmmm ©f itMsats* I«ara»l sf Ch»«ieal' Sameatiatt. 2ff 27*31* 
im-
MM 'MM. of wittiii tto first i.tt WLgU 
se&ool fUQi wi,Wt prnm^MM mmm Mif««i  ^mi. }M en tlw mMt.e* 
m^m s«8%i®8 ' tbidr m%mmm imAm A«t m i«s is 
ftaiWil i^ btaia  ^iMl# ©aiy ^1  ^ f«i34S« •©? thm ti.m% %vi.nU.lm ia 
hlfli Miuy&lt UEfl^  mA» 4*8. S*» ms& failM* if tli« sceeiKi 
<piati3«|F rmmifiei  ^ mI 48»f^  ftoi' aalse tbs 
»iitx^nf tlis &t Ugh e^ml m^ks 
ia 'PNiii#bi0tt 0lf 
iMft fir»% 9%wi.mAm im@k %hiM |»miti^  
 ^flT^m #f bftfi «@vl: »M&. in spit* &f Maitei 
ftptitnifi* sM«atii 9m likely t# fall, la 
#iii»l.©ttl« OtlMir mmSmvs #f 
<|ii.ati3.» me  ^ wmmnm ttts fmm 
mmhem miMh aptlMtt* &m« to# vili fail 
ii!^ «88 f&sir iwk teM.ts« It i» Mlmaf 
that pNpmtiMsr sehooX ftngx  ^mxm% Iw «yNid t# 
$rrelm1m » i)m|i of dt^ ifntt i4th preei§i@& &% 
ImmM Mgte'^ a the gteite#i #f %M pmm^» 
tmf mhrn^MiT 
dMi«s mm m 4i.gl4Mn at tli« 0M@ St«t«" 
UBifttmity wem %»#%%•* tts-fai' gin*® 
tteii m f^im iitmbKm @tfld«8ta« in tkm teis .^rtsmltsy 
fint td tiftmm fmmwM- #f tlMM «titi«ats mm iim hmm 
#f er^ it |>Me«d is. »m#M (p&rti»* i^ iriic* It mm t^ fmA 
tl»t &i tiftieii mit A*.s m aai @a3  ^ &m p«r«tBt iaSlM m 
t9 tl^  «iii. wmptteti-mSy for 9t^ r etniouls* 1M@ 
p* 
4« i« ia iei^ a  ^ A KetM 
9f th« 'ftgib iehetel m'ai i9ll.«g» i&mmA. Hi 
0ii«iie«kX i4a®&ti®a» t5«24»tl» If40.; •"'• 
-II* 
ftMl* mgrms thai# &f &thm wri^ mm wlk  ^ tml it i« tito 
i^ tdrsMi tiuat ap®©i©l mmiA&mM,m« 
la^aea't at «.«Mgiyi Stat® Solleg®, msM tli« 4im3Aa&.mm% 
faiMJtloa la s@l«etioa ©f ^®tiii«at#» mpl^ m folleidiig t«0t 
seores mm p«®ii©tlv®'wiabltsi 
%t tl» wm s@mm m Farl I ©f 'fsm-leatt eoa» 
©•istlisg of l«®8ty»fiir« flaei-toiittt rweaim ao  ^
@cajp«tati@a itw* 
a. th« raw #«#r» m fart !!• uf tfc® GlnwdLg'tay Fi^ «f«st, 
fifty-^ ® it®a» r®qaiidi« m 
ptml&m ®.l»«i8ti?y toat eov«rlBg eli«4slay m r^ntisJL* 
3* ths MtM tetuJ. tis©il# xiudkif 
lith til® iisertaiaaat fmetiea it i* p s^ibl# to ©utablifh 
fftltt# of ®i«li %•#%'m m p?«iietiTr« f&©t®r# fesult® 
ahowsd their relAtive mlmm far py«ii«ti0a ia th© ®i€er list«d 
&@ diserlJiiJUMit f«Mti©a teft rteogaitiott isi r«€t«at 
ymm imp it# wlw is pf@4ietiig ®keM.#f«i«at. ftott it tmMl^  
it#«lf in wjiy iar«»tlffttiw 's«4«b«s i© «vid@wM %• & 
tmim Qf it» <l0v»l©pi»at »ai as®« %• ia M.® mnpifeMslMii 
l@bert« &• Mtdtioa of StM«iits fm Wrmimm 
•Cheaisti^  % Wmm ©f th«' 8i»®ti«ii«at^  fiaetioa#', SawemX ®f 
•&qp(Ke4»at«l Saaemti®a» 
Ml Aim* 'Bpi«ileti#a ®f fya t^ioiMtpy IV®Bli»a a»i 
»f®0tiv«M»® &i ft Sttppl®a@atfi®y Cottsstliag Pr« t^to m% Briyfc® 
lalvtrii^ # IfepibMsteei Fli»i# "Ilitii®* Aa««» Ims-t • lem -^ Stat# 
6©H«f« Mteary.. 
'tanfttisSJiit Mt 0f  ^mltmm iml 1% i@ Amiifa  ^%9 
s»mmA '^&mm ig lms& mpe'imttl 
fts U Mil 9f' s6@M0Msgtt la w@ rmmm% 
fmmt ms« @f t&« di9«rlidaaiit las gatoii f«iesgiiltl©a* 
1  ^» «»« fip©ait%i*# iwljibS *^ say  ^Mii «i mlias ^  iis» 
l^idoaat fsaetlta. %lm mtrntim mlm &t «©& twlaW# is 
1II» WMtB W FTOBIto 
k tibk »$ariii ia th« eiwrtatpy ^pirtwwit m% th« 
tmm Stftt# ©ell«gi f©t tl# periei ftm If44 %© @JMI iaeie i^® 
fall ^ mm &S If4fi 1W ®f %&• f#««wal tfeertslfy s^eati 
tei timasf@iT«i t@ • @«wpf«» % el*®rfiBg e«p«f«ll|r 
 ^asrks ruei^ wi 1 '^ th®0« •«•»%» it w«« pmBihX  ^ i@ 
444 »iiiti«»l. etai«at# wk&m ©Iwiitotay *•©»€« fw first 
tolf t«« «pij«ip®i e^paralil® t# tli©s« i»<e«diN  ^% tlwi 
students* 44l sMomts tltttti %§ iMcta in tbft iN^pilsr 
@Mrs«« Is' «llt ii«0r« HIS Is the .staay* 
fwm thm Imm itst® -mil smilalil# 
BQ»m mm abtetaM iwm ili« ftUcwiug t#st®l 
3K# 
t* 
!• iSm of th@ sM 
mumB} 
&• tmm Stat# iatii:«wi,ti«fs flaeeaeat f««% 
fke fsit^  .tofflsi ?are«» tmUMm - ©oi*«et»iais aai 
.. •%... •Iiiii Mil'Tilt — itti *1 'im '••• Iir 'laa inn run •'v IHi •!«. HHtVa I * Hk-^^S^eMeelje ilHli m i^iyiHI M «ri illTl SS^Si UNBIP  ^ 0iy^SSuil6N£$. 
imm tlm »gis*tar»»» fkmrnm' i^ kB mm rte©yi®i is %©%h 
®ft§»9 m « ^1® @f A • 4, 1 » 3# i ® • I* hifh wi®®! 
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eewp's® thus© w^m rwaia ia %hm fegilar ©©w®#* 
ialtlpl® M»®rial R ta with th® iMwiaiaaat 
imetSMm &m wti tf Metewll'^  Ibirtam®# «afi tmst 
i» to ©W«Ria f-s«»r®« aai prolteMliM.®® of smrriml rj^  
mm m tfe« twiii mi' sttrntHimAim 
ia lagw# il) ^  sai|^ % airslml aai 
If) f®gttlaf «®w*s, iwslifftl «M Cs) ew«% 
BsfSBS-MWI 9t @S3?^d,ja liSP^BSjPtS? WINS ®P®I 
CftI imrtfal iailaft!.# Cl) p-a&w-tioai,- Cs) t« 
tosAojr (s) ®» « mhmt^ ' ste'te® lys- ©f kvgm% 
(4) Mth s. fJTi^  p®ljat memm 
@i two «* alis'fet ami C5) lAth a gm  ^ i^at 
{l) 4t'tfiti#a iMiiultA''' &o% im «• .@f JL«gwit, 
'MetawUf Itfea i* H# ietie©! iabjeet fatt^ w 
;%0a Xaitifti M,€Mmmmn% .ia tlt@ mt tte Bivi»i@a' &i 4gil«« 
«aite« ftt tte £«m IqpMiiiMiii !»«« 
Iow» t&m Stmt® e©3.1«@i Mtetiy# p» 
]^topSmB% fewy f^tiaA 'Kpiftlitiig. ftiufi- WwSslity Attat-tg 8tgh 
Smtool 4Mg» Itom Stat® 
Utamff. lf#» • 
%«ri|, i* aai i^ «s» 8i0«rtiiiwii% Wm^blm &al 
iHatifi®, li8«i«.i t» f^ bli8fe«d Vkmrnwlptm 
msm.ti&ml l«iw»«apefc 315 ©arils#-' i&llf Mm 
Q&tiMgm, la©®# I®wii» 3,1# • 
%al«yi at Alaa* ^wiieiioa of f jwlmtioaafy Wm&^n sM 
MtmeWmmm mi m Coui»9Mag: 
iailPiwi^ r# fii#l» Thesis* I«s#» I®*t Ism Stst« 
Mbmff W0m 
-If. 
If# IwkiKlag Cl) iBSM&B Ct) m idtJfe a. p-tie 
•p&imt .a¥er®g» ©f 3.««s ttea 'twii. 
le) lilM IMfi* 
 ^ sirorss sSnSssits wk^s psEt^ wiiBiWB' %M vm 
'to I^siilltttt'to £& '^ h# (iilfifl3.iffi%i%cd[ mmmnmm  ^
{4) 461 sear# idll iwt® %h» %©%»! «iwr« ftf fts lw«rlefttt 
©oamell on iMiwtt®B Ps i^ii®3.®gie*l .»».. 
C*) Q mi. % B^mm mtm te %%* Q»iati'l&Mir« ay i^ Mnpdstie 
foftiew @f tte M^wimm m SliiiftM.@)a l%i#i@liiiiecl &»• 
1.3$atS60i& • 
if), 1^1 ii •&» liitisl i^ *«s AtwkA fmrnu IisM'teitt • 
mm» m& MimM.mm»B @t Wtw^mim* 
Cf) is Air« ii tilt Mgh »«te#i *iwf^ « m f^ mmt 
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f&T AmSm f«12, twfters If 4$ mA 
lf4?, i»£i>r*-|i©a amiliaM.# e#aiist®i ©f m %h% immAmm 
®e0w# ©» ®lf If 
%w®uta»»s aai @f tep»s.atimt sai Mgli grade 
%hm» m ^ 
®&FI W mmernt rmprniiml^ m 
f&mn t 
Qf VsitiA.M*S fOlf SSSSIWPBSSS S<igii1i»y» 
StMtatf 4a %fa<i full^  ®f'-3.f4l sai lf4f 
'4  ^ » im&ff 
i€t %m*n 
422 mM $f.S4m 
Sifforwaw 3»3f i»mi 
% 1.S5 4*  ^ IS9 
&i Mnua m&mm§ Mtimmmm i» mmm ctai ramltii# %» 
mliiM afft sitim ia &U.t t im 8M«ais «at©rij^  *^0 fftU. -qmsetrntB 
3.f4S «2»A if47* fte MM m& thm WMM. ceiirtte mm slight]^  
'M.ahMti' fMf gtiaftsa'to wh# elseted to nwia itt '^ le v^ MXkSMt 
1i^ » fw* lite tiMi i«»e3L®»1^  ««»•* fife® ii£f«r-
eaeta mpprmMh&i. etgaifie^ a## toat 8M#it31|r t® attt tk# mml 
Mftn fcdgfe tetoX smmgm wm ©n^ -fowtntatki 
®f a. Idtt®? f»€» Mglisr fm «» itisnlwatsi stwitiiti, IM«-
t^h«r t#ii»SJ.« m&% #f %hm wiftM.* 
« %«eWi(ltwi ifelei %M' e®alapil(ttti#a 
whsm msA ia « feettwy.fiBP'tfe« pai^ iHii ®f i^ puratiag 
t© #lifi©s® «» ftfttJAi* £r* 
&# ^©Msiif iiwtlefsi If f4sh«r*» is pdpfci<}»» 
l»3y tm pappo«®n 'te»ntl3r» 
@£ ffli# S^BSrtsSllBaS ^BSSlSB ftS' lAttes* 
%m hmi® iM«&«i tm itifiag Itec 
KM So &M@' 3* 'Tk  ^ t&p tb# SSses^ eiWR* 
0f tiro® *iisl»b3.«8 *toef« 
1  ^ • Ait 
I • m k9, M 
I| • iwt 
i^ . • (ttffttujw#' ia m&m Mi 
<i * SS f^MPS®®# la K 4'r» 
ij, •' i» WBsa 1^1 , • 
ia 
AJii»l.i M 'lig«ai.©«# • f t3.ff»lS8« 
%sl«8#% Falaw 0«. f-itotliMtel ifethoi® ia l^ @mmh* 
lm» X#rk, p* 347-353- if4f. 
•fkW« I 
%&8id teta Ck»«rse» 
ftwii^  fall twsyrlws &t 1.944 f»a if4f 
fan-S^ 
•fetai flifciiNeil &<•»» *i'wWwJw«Nk €* 
M * 6S»4if* 43»ifS» 
M. * l»4fitfi 
S3* ^ 3fiTtl, 11,Iff. 'fit j®4» 
Half $9mm WttiAs iflMf®# 
a? ta6,fo6a 
a! 3#f?l»41ft 13-8- imsm 
af $ al •^ 3 Sl,t«.,3 
a,I, wstm*m Hy H 1,28T.|I 
s,ij • •• Sr * 1 .1 #,w.t 
SI 23 lt%4ff.Tl &,x. f^.f5 
Xf • W 4ir«, I| • WHI 
A. «» l&? ' • 
iw * *IliP 9^ ,, • lEs5' • g&f ,W . 
€« • •&•£« iSliga'^ a t' i ' . ww*..| 
%*mW • ti«»fi#,lii # • ll,|«t»fe 
-i»«||fff • ltm%$U • llftlflfto • f3**f5e 
Z*mi • 41,^  A • f34*f|b- • il,f6S..3e 
««!t.iii<.wg Hi^  1^  M Mnpfy wt fi».wte ltelS%S®S 
isli.« 4 
#f VarisBtiNi @f VmSmpk S a^SwaSe iit 
@dP lurintititn W m m 
gmpi 3 ,§mm$m 0mm4nn 
m *m6i$mi ^mmmm 
•Ifetal m 
f • 14,« 
J» ipaJlat i m« im tte iiff»»i»ift to mwa f«»«e@r*e' vtat 





i l l  I  
f. jk^ taifioi m mmmt i 
Qm tm m&lmtim th# tfe« 
»ai' iM l^ar t«up»«a t® f@r |«i^ »»ii @f 
sfettiyt « stg^ at 1m* hmm tlAtslfied 1» «« iwrflml gre^  if 
In Ci) Ites Ct| te t9 ie»di3r @o31«i« sl^ ai** 
isi^ i Cl) ia as ®f Aappt* lf*ft *^8 
ultfe a pfaA# |i0i«% wtSPag® of t««3 m hlfhtTi 
ft»i Cf) ferns siite#!. nitb a gmA* poiat mmmge @f 
a«^  «r liigl»r» 
5 
«iai  ^ Cmrsm 
SwMwwi 
Beoelintiii 
CJow# Q&mm 'f«m 
I $ • M « 
•• tSf «0.4t ilf iS.f2 4M 3f.ff 
m HI 11.118 140 64.01 
f®ta m %mm 10S.» im 1».©S 
A te %»dii tlASaifii^  la. tii® g3m«]p if Imi 
tes ^ nwiftrrM t® stl^ l m ias wttMrima iwm tm& Stet» 
i®llig@ wi%h m gmSm point mwrnw^m ®f l«»s than 
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flm &pp9@dLa»%«l|r i» l&mf 
fW' l^ s #Jt @%^oa%t t&T #@M3ra' H^S 
#181^1*1$%# %htt t&wp y^^opB |,n this stro&y* ih* 
l^ ng fiaili^  ^ i@ m^m0  ^ »iwm J^4 &% tbc ttm &t 
SMs siteii'f ^4 liits eSt*iMsa sapwoe* iaslaANI in 
toM »teif-. 
fmWk9 $ 
Sfflpflwl itt »3i»M BsBttlaapsSeft ^Sowsss 
faH. QittttiiWt  ^if4l «aii if4f 
BigiOi# 
i M V 
Sttpi'iipisl. lf« •4i.ft 64 3f.ll t<l2 44.Si 
AttriiJtea • ft# Shm ft #*4f 3tt 55.14 
411 W&mM ' i0e*« IS4 i^ #i@ 
1^ lHk||g» l»SiaB6M.@B  ^TaMfe & gtoEttSS'tS SWM®i.®PiW 
tltt ii@«ro« fm iiitidlamt #lM|em «^ i@t«tv«r» tiMi iiff«r* 
em »»• «#'! s@ wmlti^ ,m it mn wltli tlwi tatir# grssf ««? 
aefi®i0»t tMsaito* A eM<«»t^ir« t«st WKt- m€» fm ^ 
8tfBilK.©aaiMi Hi th« i«rf4*si.*«tttil4@s »M© moA m mlm9 ©f t#6@ 
iM wlsJbBh fail# «i®t the a»«iJly f»%«lWii # l«pr«i* 
SMiSl^ Si. 9A SsilvtiteBit SLiYSiE'WeWB 4s sSttisiit 
pesslbllity i^mtimmm f» tli» 1w® 
S6BFB  ^ S®S fejsSlwS* ES'tlS.S ii«|| litt |I|^ |i^ MI4 Stt 
%IhI wp|)fe|1., 'fie$'l£ts6  ^imrnem^^g p^ sSMs 
f^awiMint atwttts 'i'tt stsflettt' ttsMtoS® «iw^^  lir MaS'l.MiSjMi tow 
ftigii0.i«9i»« tm «i^ %l@M«'t® ««H* «elMt im» te mm-
tsw33»<4 wMi:t«i.«g Jk&$ %iiFS|^  itAgfe. sehwl evefs^ # ildL@fei 
wmm smUftM# «itiib ti# 184 «M«Bts ii€tel«at ia ©beMsts^  
«t tiMt 
M i l  
I 
I 
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I I I I  
% 
m0m 
f MS <1 • mm0M is %h» attrltlea gr«# aM-
f • -ae l^«tffct #f fI® «it»t© #f tM mrml m»m &S «alt 
mtm m% tb« #f iiilite tfeta twe 
fmVlm I 
Wwwiji S s^sSwPft tei^ ta'tlons &wA BSswlal 
»• alt 8 • lit . 
nm 
M m m  
9 
43.9045 •2*2979 m*im •IfSf 
u*mm 13»P1 
m i@s,tfTf 9f*ifif w*m •mm 
1WI m*m% #•1181 ll»8B 
S If* ftfifi t*5Sl8 »353S 
M.#«pi«l r wltte# mrii^ .fiwi .IfSf far «» 
•3I|0  ^Mfli at in %Mm f • 
f«Br- #lgalflaaa«ii imm 'mm relatteiwMp 
r 
i •' # * i 
f«nrail.a was im nima  ^Vmlwi wer® g«% at 
th®  ^awA at th# 3  ^Itwls wMefe |®4 fifafte# twwp®. t • 
ast-1 * 2.06, fp®a s^ mtia% tl» aim  ^tli« 
r i^eh Is ©igai^ emtly twm mm at Meh 
l®v®l Is 
0 le-wa. • mlM 
•1335 
HI tim m«i^  £» th» 
 ^ th# is * m^mi^  of th« i»»w« aai 
Iraew#, wsi 'twrn#® %k» AC! «»• tbe Q 
for th# f«rfo«e of 'oWmialif migWm ««iit appre^ rtaite 
f» I'M 'If-st®!*#-! * iti«rijiA»«»t ftootiea. ma ms«i« 
Sabi^ * im^m mmn% ©%«% jftirliwei tbi ©©SNiwolag 
esitgia firAosnt 4#y of ^9 fsttrotlest* 
W«rt* wiS wi# #f tl»' il»eids4.aiit« ia 
©®3i^ «a@Mea with' le^ tipl# Msttiitl 11® i» «»«€ net oilf im 
' XH  ^IJjua« fredietioa #f Wmn^ mm epoi 
Wf««tl.ir«iMiS8 eC ». in f^lsiaentiixy QmmmMm fm^mk at 
.!%•£»• Thosis* AM»«t t&m. 
Q&ilngm 3.f|5* 
 ^ %#*% 1* m& ISm Wism l^&mt fwm%tm mai 
IttlMpl# I# Inpaltltsii^  lawweftpt* ®i« 
SittMmaNA a^boratot^ # $0 ^^ iss lull* Imm Stat» 
ieHif*, laies, lem* 19*9 * 
semtm twm nr ww« bat •%# ffeiidt ffontiPBl 
•a! ftm thii® failafelKs# IBbm 4$Mm%Awmt 
pp^tfkiMn sipl,^ jrs fSg?<l8Sil@a fy^ .44:«Ma« SlsS 
2k,r» Segf • « • #<!«•» mm If" • * • 9^-*f %m 
'tte i»tt tU^ «s^ wie Iji mwu^  mi %hB gtwipi* Si« 
figk^ MssiA BWBbEps ftjfft dsflsSSw iVM §trf @rosB 
paredttsts #f %h§ vwIbH#! iawliae#* 
INpte-SSSBS 
4» •• a&f • lapF.'iifn 
C. • «.%_*_ • 
s03.iNiSe y|#1i<i KBISMIS iiBy te '.iat® %b# 
3|f4sMIl||' tk T«*8'MI*II WM,6il t^iHii#'lilHI0 @f SSWSiSBl 
m 9MtidM,m» 'Sfes Wtgher th« W*»mm %lm ia ik» ppetottMl-
1%" rf widifal* Si is mmmwi.m% fm ttii ^gtp&m 'to tfe# 
mskllmt mmUm% %& mA%w aai a#si^  pp&pme%i&ml iratlae# t© all 
© «^f e@a«^ ats» 
aBsa.ttpl» Mf^ riml, 1 »» i«ipil«^  ^V &ad 
a. 
«4 !ul»y3, . ». 1. 
sMrilwie IFtea eewmuhSS vi%h %hB IHIhws apiyd^ tUar 
f^ li, it ^mA i»aM2f %© ibt«*i^ at<l wMth aiNi sip^®a®t« 
f^i iHiiiiiiiT III 
'tSmm % is «i# MMmmm im tmt t)b# %im iiw i^tf 
P'Qvi^  iMii i# 9%tRiM& $vm. 
• ai, • 'Wj • 
&» ita^  ^i«flAti#ai is '9teM.»iA fxm 
• m*Sg3 * &s.,s» • 
Hit# M3lt&fk06M S#ttMKtl 0li Sdl^ fttl^ ll ItotiSlatttiSB' 
SwIasSS @« W§M^T9 Fwtoisi^  to. #6l.@llliBi-
itMvvwiMit* '%api%is«MI At»i« iMif tmmt t&m Stat* 
MMem^p lf4f. 
^Hiskmallt Jetai S* sC ili& t^tefws 
Wpm ^tiai Aehi4rrea«at in the fiurriettlit ef tte iifiiiiM @f 
M^mOAwtm at the Za»& State College. Vk*B* Ibesin. 
lipst I«»a# Iowa State College Idtarapy. IfJ©# 
131 i^ Xm* , I^ i«ti®» «r f^ l»ti«aj!y ftiailwMis mm 
'Mt9iMmmmB at 
MLwsi^ * fq^ bXished fli«9« 1%etti»« Am§9 lMi> !««& S%t» 
®oll«i« Wmmf* 3.950. 
•33-
if wsA& seeiioaB* 
It iifffimbl,# t® ft3  ^if If ttiiffl® tli« laiiiiiiaJ. sees'-#® tm 
ttw# mm»'p Im^mA ef m&m$ m. slg i^df ieaata.j^  Wgliw 
maemhMm emM iim 
iaM# S 
ii«>iji^ .y $8f6fWBSS#8 6ei®wiriag' 
^B8tti,Sa%Sw ff.jrt. j^i^ BSSSI# Smewi 
iitv &s#x«t Smp«« 
M* f 
a* • Mtim 
l®3»3t4 
aj 1,105,384 l©,540 
a,I, 3til?l 
« |.T» f®i« I »mrm 
4j •• 2.fM, f®r  ^»««•• 
•I, • I, » i « 
i itt tlM pmoeSiig mqmMem 
• 3#3,3t4« • |t,if5te 
2.fI4. • • i®,|4ili • 
ftiii ml-9%m s4wi%fta»«i®ly# mJLwm i&e & mA h wm^  tmmi^ * 
% to mtiiMm ®«»Bp®a^ lag *ila®8 few 
11 sUbsStSwSS  ^
f • taWif* • % 
«|af.ii stttei-MtetiSiH ' 
• MM • i5.iff4f 
mil. 
m * ,^54© 
ibW.I« 
s. H2  ^ .34.0X 
5U 
••iff® • ipcap «| iwi $m 
4M:ai @< p^BlaM@S IWlt SewMSXSM  ^ •fekat^  i^ l^ f l-tl pyyf i»| 
r fw %; It wm klgi«i> tltftst wslm@ tmt t «hi#i «as 
tmmi t@ »tl64# 
It mtt imaA %I»t Miwlidt r fdr 481 Ct#«adl| was 
i»tftf *M.elt •piwwsl %®  ^eril|r iligli^  l«si ttoa tl®- f» t 
&aA li wbislk m® f® 4f Hiiii ittw.,31. • 
mi«il % %«»% fw Imm #f signtfi^ iiiNi 
If' isMM.mM.m mi &m m§ wimI* 






m* wmmnm m mnmu&mmm mmmmn 
•ft® of a -©ows# mj toe *#awr®i ia mw 
ft® etttfsrioa mtM tliis^  .^ vAj !»# «ar?iwl-*« 
• mm AiTOrfjilasat fm©ti0% pr^ '^ eislf' &&mrlim&9 yisMs 
sap® ©£ %mdmmy» 
/' aoilfi#i tb# ef th® ®iwlitei»s>«s 
iM  ^ @mh- it i»y ttai a ilserlaiaaiit fimetioa,. 
v^% mmeS. imSsMs  ^ • UrnQth t^- prnM-  ^
Miity «if b© fotMsi f» ai^  glwm 'f-TOla# 1:^  coa^  
• S t i l t a  t o i #  0$ ffe« •ftomil mtvm of '««4t area#' 
a® {it«tl®t£«l pr«e@4ttre tt»«4'follew-the *ori: «>f •Bletesll*. 
Ia fwsitt • e«rt*,la, 'stipaljitiaas'' ftssw t^low' parMeulwly ir«31 
»ta%#A fey Ilia w«i« aptd'Twrlsti*# 
1% will 1  ^ r«Mall#i ttet fch®' met^ ta of tli« siaal-
tftieow oi|ia%i©i» wlsleh pr@itte»' %im ilgerf-ataaat faaetl&a »?©• ih« 
4.iftmmmm is »#M» 
Makmll^  p©ia%M ©»t 
S# •SCfeot of iagh Sehtol SmbJ«.6t Fatttfi® 
•^ a •Iffliti*! AtM.w©i»a% ia tlm Cwiimlai ©f tli# Mtistea of 
4gri#iilt»® at the lom S'^ te College. fapalilAti Hi%S» ffeigsls* 
Stat® §@3.1®ige lATwarjr. l.f^ » 
*mi., if. 
MLittoa  ^ will yield m  ^
ms&s of ««!% suTTliml mi $,%%ei%im 
groups* i®t Hill, tit# dlacriminsat ^amU,m 
re0«lt tmm WiM s@l.mtlo»» but also it 'idLll i^ salt 
isfe©n«irer tht l«ft-i»iii mm^w i» Igr « 
ooxMstaat# Ai|r »mk <&em^% i»s«3rtiA »@ali iaii»t# 
 ^ ia tfc® mms  ^th# »wp* 
fiiml mtWMm froapi* 
1% atll 1« li«!^  
In ft idhistois%es^ S8tls "toiit is iM9M»13,y SSsttrtL*-
IttS®# Iji &wiXy ^|ji SB# dislMiSffliy iC 
•iW?vS.iiiS. BSWttS®## 
in %& tiiii MiilMiiPS 
'"l^ bi 'jPftfUgSfiUft S6|B8^ SMI 
. ktSts -
9^ 1*11 II i.# tfet® 4SS%B®  ^ iM stS®ASsS SC J^ltilKII 1WtW64^  l»iU,BS 
®f th® iwitfal bM 
SuMMSitM'^  'fiM-i# f 1# ia tlM mwM*:']!, 
nAmMsAmmm idtl^  tl« eteg«« im 
W»fi*t4| • t«#fl3» • f^,53@0 
'S#iirii%t 
« • §,mm.m 
b»®*ISf3f 
&T in 4silsti©ii tnwsi 
 ^m §*e®4i3to#3as^  # * 
•bs* 
tm* f 
and iwstfttioa fm 
«»i AttriM.#® fm 411 Stwieats^  
totri. 40'^ 4$$% 
2«, S  ^ asaf*-
• ^3t»W» • 
9 •111.13 
^A iff.fi 
1 teMl 3t#f«i* 
« I 8  i«»5fl» 
2lf MI6* 
14 6,4Sf»|Sj* Ik® 1 uB^m* 
aj 3,,fm.4ifi i 
I itlfltlfl. •*3 
a,Xi 
a,3:3 •»1S6,S6I» Sk X IS m,sm* 
2*A »t»4ff«fl "^**3 m»m 
•S, " Ae% 3 -^11 I3 • mm* 
li 
atftit f«r Swdml mat t@t AH Staidtttt 
&6E 1^ 1 m m 
Wmm  ^Brnvimt^  i®l*ifff fd.'iflf 
Bum  ^attiltisw r^o ft•Il3f t»41.53 
2<i3*S4ti $$*mi t*$m-
la iwtt'WiJL gr^  • fit • 44#!$  ^
itatlKKr ia ®%tflM©a » 3ta •• ll«131  ^
fttiJl wmhm • ^  
isi . 6SSS 
t • 
liAfM #f ©i^ tiaft-fei «% -psiat MirMlsf fiwipi • 
« • * s4*ttfltoi 'ijifjAtlem aailia i^wita wwHtuai ®f 
fbi 'Wiastiat mtAni fm pNiNii® #^a imm mm »mm» aey 1» 
#lit6Sa*i fnm 
i «  ^ • l^ n • 
iAhim  ^ tifeMi As^ iiii^  fwwt I,ft staaSsiNS SsfSsM-®a 
Shs psSiiS 4l¥l6$ag SI® 
f(» I^eI# pwp «l^  & •4#S63 *511^  tte^ ifeMar tet 1 is 
Mi 
i • 
1^ 1 «i'f "lo pp®Sis% 4evia%®s is 
|» S.W3.36I#^ |. • Mmmm^ * 
&• •ff^ etivwMis of iMiiAtiM tH@ i^ wMcHa is tltmi 
ia tmMm 3.1* i»iif iim. ^ m$m, f^ mma wmw' e&lmap timm teiaf 
M ia mmm  ^ ef tte siindiwl. «iii attritim 
mA ttm mmmil iMt im mm aetrnlt »^ pre* 
BSHM-S  ^ SBWlttSteS wi^ l lli|^ h®SS 3AWIi8% ®B®lSs%iVB 860Z'V># 
cC »agr  ^ 8^t •tMimlto «to «i^  i@ili«itat ftt Mi«ttfii* 
^ ffliifi |.,4st% fmifrntflm Q, W*iA%i@8 iS 
•iwifiti pwfeaMH '^ iwm .tlf *#5 «ai Mgh 
d«i^ . lAlli •421 iiai ##4 i&w tfe« «fsw  ^ «3ai •wtifsal 
fmidafiifia in 'pf«ii@M ia a fneMea-^ f 
d«|TO« %& »M«li sirfimi»«t'fcri%i®» mn. Ini ppi^ eti^  iwm 
1^ « teta. Bi3«rial % m* ia %im mammt 
•41-
f «m« u 
StsswSstlti BeilaSSsa &Bni4'wdl 
Rpaawtlyl. 1,f 1^%  ^ ;f@g> AM Sto8#is%8 
A§i WIf I »At*. I 0 IPI, <PtiX!^ JbWMi 
m^mn mMm -©.mit *4n 
rnm^ ff,$W t**m -i*lH3 •4ta3 
A p^sw i^® 
9mm% »3.f4ti t^ iin ^*mi *m 
§m»m% m» P* 1.41 -©•?13f ,231 
im* lif.. 3*3t' •#! 
tliit 
fl» f»l«es iy em& 0,^  mm e«^ t®i imm 
if • «i, 
If® » n^ Sif •*> • «*a| • # 
ail^ Mteliig MM imm fliM«8 f m&i W ftsiA usi^  fttSmds tw % 1»» 
1^  @ m •matM.&t i«teni.nft|i 
fbe -fidi^  9f "t for-  ^iaii<f4.issl '«mida¥l«@ mmem 
mn m .»t|tfi 
» 4*. • ,1531 
®afI w 
It'Mr ^ tlmt i tvm %imm 
ft iNttter •stiMt® mmAml i^ iast iaiifi(i»ft3. 
vmAtMm* 
&@ mM mi tlie Mfl %«6% «% Ite lewm itste te « 
iiHiii •M)ilJia%«i stise# mrk m tlild f ta^  
^©pA« 'MMpsiit @telUliA' h$m "bmm. m %h» ewrelaMea 
eoUvfd pmiwmmm eM. m emMimMM ef Mgll ••bsoS. 
m&& A& mems^  it sMMi  ^'eiMpirt' tbt 
©f py®ii.«tl©iw ttf' th« 'tuiiPWfisM.® 'S©!!*®! iMptwt tht 
na-^ bt gp«i$iftX 'gr^ ip lwml'9^ * 
•4|» 
I mm im&blm ms fw %m wlablda 
afl«r tit W&t »m»m* 
t% wm tmai ppoftm  ^
i&t swr^ *sl.<-«tt*i%i©at m iit 
fcllWf'®S§' 
imm •4iS® t® «#6|» 4 fm ©f tfe# !#»» pr@i«»M 
& ©f iW-eh li sigiAflsttt «t tlwi 0 Xm<A* 
Wm this p^«p pr«ilelli©a is 
1»% ia^  f«j0rt t# l« itgidttiNiaiay 
& awfl S@llO(Sl2. SW2FSj|SII§ 
iui«i |jt m MswliAwmt -imetimt met 
Iwtttr @f tl«s« tlertc •mMmblm wk$a 
Ifiwe. •l^ ai^ oa of W&M »mm§ grnM, ma- sifttifi-
m^*, 
fill, wffiiifiti m siBfifAMtisitBi 
'WmiSMMi XI MOM& flfinaam 
S« th» mg^Sm «@aw»# ia feawssO. ^AwiJBtfy •iarlag «» fall 
qwrtw# 0f lf46 ti^  lf4f, tlte® mm lit •trteat# 4»flet#iife mt 
At %km %im ®f tlits 6# wiw «l«sstfi®i ia ^  
•Wfl.'val. ft:»i f8 in. tto &t%s*iti0ii Bwt« 
J, til8fliPS*l#BaS fSEByeliS@a *»# ssilfwS ffw #Kta 
ilidm ia tgkl>3.«a It iWiA i| w»i' wm 
I • - i^ mm* 
MM-meij^  1 wm #wpiiM aai f«tt3ii 1^ . be «|0it a «]igiitl3r l.#in^  
mUM.mmM.p itett KU. iKileimt sIMiiats ««r« 
@®iMji< '^ in ft #ii^ l,s i^ Si§ai?tl3jMi@ #£ 
,& iissipSidiaBiiS fttwlit®® iif 'tw# iwisto#8 ni'lii %h# ^^ l*yy 
•eoiNig iift»ipMnS«i «w» ikm m^%&& mavOMA ia a bisti^ al 
I 0i «||^ 4|t « gMiii»i£i'««fiit !.««» iAm W0t wm mUMmM.* I%t« 
M@«ri6l t I»eliini9a. .#wfiir&l«*&ttriti@8 ^  s^€»@i &mmgm &l@m 
mm *34l£i. fll@ 3.1^ 8 l^ r •HMmiiea tiii A0I «m «ia@ aieiasigBi* 
fi«8a%» 
flit iii^ ffliiiiAist tm i^m m tm mmk  ^fiv« 
tlidr** ai^  lw» mtmX stefiMts# fktt it@«wi 
ai^  imiVAJl prel^ MIitisii are niiiwa ia fabl* Mm 
vaipiad ftr®« #'te4««% t© atatiia% tli# %mm  ^ pwiiiMlity nm 
.ani -1  ^hi^ iwt •0fS» fh» «f •wpfl'^  im mmmgrn 
.45-
mSrn 12 
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I# WMAttM MMEIIM* W USttd* 
AH nf}K»g« 
•1  ^ ia»i IS# «% ii^ i®i.«ttt im geaml 
ehi^ tipyi, lit mmimM ia  ^ emmm eM 42i Btwimts 
jli!'}; INF in iii'iro • itii^ini JUIFLI *1 itiHi-tT—fi-an loinia INII TFII iwiaMdtii "f •> i«fciiii itminwiMrii'ff iwiJ' MLXH. 
'm£.iF#wfm mEm- mmwW'Amrmmlm ElBrvXvMig Wipro 
•3fJ0i «ft ••#fi» •*».sp««tl.ip®3ft ]^ ©p®fm0i» twm & taM# 
rtf tl* mmmX wwi w«^mm% #1®* wbSM «f mi 
r@®pielivs2;i*» li %hme» m M«a Wfei»«s ti» pwpe is 
®tei«at «»• jepp»»«at®i ^  ia« IHfl, &ai Mgh a&liool 
iiffwmmM Sa t©ttI4 be dir«etl^ . 
f#F t.li# pBi?p»« @f aliiwla® f» jwtiiW.# Mm#|i  ^ii8«ptaJj»at 
itotiSSS.#S WS UINi^  |i^ ni hanm. fixp She wMitesi 
&£ f«p«€ emmm fMs 
SiseirihiSiisES ftesStea iM' 
I • i,©04i|ia^  # 0.iSfita^  • 
Fros m«»i %f tte mf Z* iM mmmgm for 
mmmt m »h&m la fiM# %$$ wmm ae«al fifif4a,t®» c€ wttvimJ. ii«e« 
f«- ifciefc fiWKwt m& mm Mi •^ •14535^  f®r l&e 
mga$jBat lui^  twBftlAsmtti Ite & M&@»  ^
®»01®I3 migm wil® tvmm %^m mmm* fm «# 
%M« 'M t^  ^0.01813 ^ stiws. »tit® «wr# pf<^ ®3ptl©i»t#ly 
tie sBMitM® @f ©MMii. ia @efWii«» ?h« i«ftll«r paetp ©»O©S03» 
ms to ill# sip* 1^ % wmsmBrntlm sfflfvtml. 
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f®»«l mtaiteafei *h© «®» mmM»imt&t7 
»t fhesn ®ap©31td^  ,ia el»id#t^  biginBtiif 
ia tkm full 9i 1144 ip t« mi iMlniii^  tfe# fs^  ®f if4|» tli® 
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in m isiwl> lf49t imiim «i^ im«i with m 0ta&m point 
av®»g@ ®f !.•## tiaii tir®» 
tf tli« dtesltratai if'sap .^4^  w©» ia 
®f th®" mga3^  gresq^ ,. ia tli« «ar»ivaJ. gr«p. 
Oa tr«®ti<iiit wi^  «lii 8t»ar#i %h» ^wsslerataistow«fi a 
Mgiily eifnifimat i^«n|a,f«' ,ia t«iWi ®f larriml. 
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aaliim%t#i tew QamtlMttw aai Bmvm tts#i i^ *-
fiia&llj, m %im t®l«i »@mef mn mm* mmtmA. ®aly %imm 
fmfl«W,®8 wMMh wm$S,v&m &i' tim »1miy ms A®# 
'Wflt aM M,gk »9hml mmim§mm 
k iii^ riaiaamt mi-m ''il&rs« ly  ^ mhml 
awitf••§ wm «tev«i©is®i tm %hm priiietiea of ,swrrlfml«»t^ iti©a ®f 
8tei«ats at im ttoi total, gemwt f« ti» pW|J 
ia tlm mmm onAjr mwA imr the gemm 
ttmm® sal^ » 
IWMpl# bijE«p3W,'&•§ mm wmptttM for %%» th^m i?8lati®a-
sMpt «ai tmmi h» .»ai th® total gr^ , 
wfMlAr ippiw# aM to8«lwB*«A ®r@»pt wwpi«M.*reljr# &©©• eawila-
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P^@6S@M®g gSOiESl SsM.«W*Bt|i »f*ly •wi fJhf.-a 
grcttpi ®aefa ®s/i«fiei«ttt • • • 
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XII, eisi 
iitfcatll, imhsk !• Mtm% S »^@l %«» 
.IcAtial is *&• ef tli« iiiriil@a «f 
Ap4««at«PB At I«iit Sta^  linOJisg#* lapiiajjihisd fhS* 
fbiiiiift AM% I&m  ^ Imm Id'tefttfi, 
MMn" Mmam%k %• fht is« ®f m AptlWi® f«#i «s » tesHi tm 
Wwm'^ mm @d31*iP wi 
%m* 
Ifewi% fm i* !.» fjp«slw« §l»i^ s^  fm fapUt 
ilto WmB9m% llgb QrtSi%@ in 
INMiUcTt 4* Ito 'iini Skii^ s'lij Course tm 
immml af ©wwltui MfymMem iiM0^Sl3« lf#» 
'Jftedli H* Feti'wwtaK 
i»- #f rnamtim* 
ms, 
fSta» l^ iA.ftfr t^ »l.®f ®f li^  «ai €(^ lep( 
#f isS5-ft« If 29* 
lugt0.im«ri t» ©f @oI^ g« Sao6«8« -»• 4 
Swmkey  ^W»emt fJMiafs* IRto AiMxlwii Aseoeiatte ot 
6©H.«^ %i '9^ stm»B9 3.filS*fS# l.f43# 
fislwrt. R« 4* Ite I»s  ^'iliiii|a.« iMuiw«»<iai^  is fsqesMio 
Fr#a^ «. ImOji ©f filff«lSS« 
iaiTwitt 4« B» i® i».««e«3l A Mithoi af 
tb« Kgl SAeti  ^ Smswl 
®f MimtAea# I5ti4**2l# 
•«r Jfeiriisi of U}mwA.m  ^ i&i(6»tl©»» 
itJO» 
Sapiea^  1» 
iAdel iipi* ^S« lltttii** Amsi lowiit tmm 
•$9Umm 'MMmf* If#• 
•It* 
JTseiMOi^  Wm S»l.«®tloa of S%iii#ats tm fvmkmn 
ilumistiT Vkmm #f tlui Ms@i€ii£a&at IteUea* imtm  ^
M 'Mmmtlm* iStW-tM# lf|i* 
IdlMoiit .fslMS' §K StfttistiwI ia Wifnttm-
mt% tm* mt Iwk, Ifif • 
'irisLiiWf Qrl«»id '£• Vrn^ms  ^ «^aiw teMtwrnst* 
l%«iai».|i«i &t#i».# imBf l©m» l&m State fell^ ge 
mWrnfM 1141, ; ' ' 
iMi'Sior, !•'€.•» S*» ft<sM%Wm ^mmss ia 
First i(@M8i#ty» 4®ll.ff-':®0©, Ifl*, 
itai* i« ''faisi@ir im %tti'0iti:i« in 
fi31f»ltl« 193@* 
Utt® i# flm Fr<^ @tto®»' ®f tto fW,l«r* fmtmmmm &f 
Sfe«lr f«st e^wpis, imimi.1 •©? eh0«l,^  
^m-n* %m». 
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